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A b s t r a c t
This	paper	describes	the	process	of	designing	the	passive	residential	buildings.	The	analysis	is	
carried	out	on	the	basis	of	the	Mannheim	project,	created	as	an	entry	for	the	Isover	competition	
–	Multi-Comfort	House.	Particular	steps	of	 the	design	process	are	analyzed	 for	meeting	 the	
requirements	 of	 passive	 standard	building.	The	 specific	 solutions	 adopted	 in	 the	Mannheim	
project	are	presented	as	an	example.
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2. Analysis of site and location
The	process	of	designing	every	building	starts	with	the	analysis	of	site’s	orientation	and	
possible	building’s	 location	 [3].	 In	case	of	passive	buildings,	 the	orientation	 is	crucial,	 in	
terms	of	heat	gains	through	the	solar	energy.	If	there	is	a	possibility	of	choosing	the	site’s	
shape	and	location,	the	most	efficient	is	a	flat	or	South-sloping	site,	free	of	obstructions	to	
the	South.	The	 shape	of	 the	 site	 should	 allow	accommodating	 a	 relatively	 large	 southern	
wall.	 The	 principle	 is	 that	 the	 majority	 of	 windows	 should	 be	 located	 on	 the	 southern	
façade	–	it	will	maximize	the	heat	gain	through	the	solar	energy	and	therefore	its	year-round	
temperatures	and	comfort.	On	 the	other	hand,	 the	number	of	 transparent	openings	on	 the	
northern	façade	should	be	minimized	or	not	used	at	all	in	order	to	maintain	the	highest	wall	
insulation	possible.	The	leaning	walls	were	oriented	South	and	the	shorter	base	South-West,	


































cold	bridges	 in	 connection	between	walls	 and	balcony	 slab.	To	assure	 correct	 connection	
between	insulation	of	vertical	walls	and	slabs,	the	insulation	blocks	with	heat	conductivity	as	
low	as	0.2	W/mK were	used.
T a b l e 	 1




























Maintaining	the	heat	 loss	 through	windows	and	glazing	as	 low	as	possible	 is	essential	
for	obtaining	good	results	in	thermal	calculations	of	the	building.	Windows	used	for	passive	
buildings	are	 required	 to	have	 low	heat	conductivity	 (low	U-value),	as	well	as	high	solar	















a	 significant	 effect	 on	 the	 results,	while	 enlarging	 the	 area	 of	 glazing	did	 not	 change	 the	
results	in	a	meaningful	way.	The	calculations	proved	that	the	type	of	the	window	is	the	key	
feature	in	glazing	design.
















Building	 envelopes	 under	 the	 passive	 standard	 are	 required	 to	 be	 extremely	 airtight	
compared	 to	 conventional	 constructions.	 Airtightness	 is	 achieved	 through	 air	 barriers,	
careful	sealing	of	every	construction	joint	in	the	building	envelope	and	sealing	of	all	service	
penetrations.	In	airtight	building	the	air	flow	is	easier	to	control.	The	building	is	also	more	





airtight	 building	 –	 since	 elevator	 shaft	 is	 not	 possible	 to	 insulate.	That	 issue	was	 solved	
by	designing	 the	building	 layout	with	elevator	on	 the	outside	of	 the	building.	Every	 joint	
and	connection	in	the	structure	have	been	analyzed	and	designed	with	precision	regarding	




8. Heat recuperation and ventilation
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